I DO not propose, in this paper, to consider either the causation or prevention of obstetric rupture of the uterus, but only the treatment of this accident. It appears to me that the subject is too wide to be profitably discussed in all its bearings on a single occasion. I accept the current classification of the varieties of rupture as complete-t.e., opening up the peritoneal cavity-and incomplete-i.e., not involving the peritoneum; and I also recognize that in the majority of cases the injury to the uterus is accompanied by colporrhexis-i.e., laceration of the vaginal vault.
The last occasion upon which the treatment of rupture of the uterus was discussed in this Society was in January, 1900, when the subject was introduced by our present President, Dr. H. R. Spencer. It will be convenient to begin with a brief r6sum6 of the general course of the discussion upon that occasion. Dr. Spencer related four cases of rupture of the uterus which he had treated by packing the rent with iodoform gauze; all recovered, and the author stated that they were the only cases which he had ever known to recover from this accident. Two were cases of incomplete rupture of only moderate severity, the description being in each that " the half hand could be passed into the broad ligament"; the other two were cases of complete rupture of the most severe and dangerous kind, accompanied with free intraperitoneal 2Eden: Rupture of the Uterus bleeding. They were treated by first evacuating the effused blood from the peritoneal cavity per vaginam, clots being removed with the hand passed through the tear, and the remainder expressed by abdominal manipulation and pressure through a tube passed through the rent in the same way; finally, the rent was packed per vaginam with iodoform gauze. Speaking to the general subject, Dr. Spencer recommended that all cases of incomplete, and most cases of complete, rupture of the uterus should be treated by packing; he considered hysterectomy hardly ever necessary, and, when required, preferred the vaginal to the abdominal method. In some cases, which he did not define, he thought abdominal section with suture of the rent and cleansing of the peritoneum might be carried out. Subsequent speakers were in general agreement.with Dr. Spencer; all condemned the removal of the uterus except in certain undefined circumstances, and packing or drainage was preferred. None but Dr. Spencer appeared to have practised evacuation of the effused blood through the rent in the manner described. This discussion may, I suppose, be accepted as representing the current opinion among obstetric teachers in London at that time.
A year after this discussion (in 1901) Varnier, of the Clinique Baudelocque in Paris, read a paper on the same subject at the French Congress of Gynaecology and Obstetrics. He related twenty-three cases of rupture of the uterus which had come under his notice between 1885 and 1901. From 1885 to 1897 eleven cases occurred, all of which were treated by what he called. obstetrical methods-i.e., packing, douching, &c.; ten of these cases were fatal. This appalling loss of life convinced Varnier that the treatment was wrong, and he decided forthwith to abandon it and treat all cases which he might meet with in future by immediate surgical intervention. Between 1897 and 1901 twelve further cases occurred. lHe explained that the obstetrical cliniques in Paris were not at that time fitted up for abdominal operations, and consequently, when a case of rupture came in, a good deal of delay often occurred before the necessary preparations for operation could be made. In this way six of the twelve cases died before an operation could be carried out; in the other six cases abdominal hysterectomy was performed as speedily as possible, and of these cases three recovered. With this result Varnier was mnore than content. Generally speaking, he insisted upon the necessity of an immediate abdominal section for exploratory purposes in all severe cases of uterine rupture, whether complete or incomplete. He questioned the practical utility of the orthodox division into complete and incomplete rupture, and remarked upon the difficulty, in many cases, of being sure whether the hand, when passed per vaginam, was in the peritoneal cavity or not; he further insisted upon the grave risks attending extensive subperitoneal lacerations. He favoured removal of the uterus rather than suture, firstly as a precaution against sepsis, and secondly because he believed that a ruptured uterus which healed up could never be trusted in a subsequent pregnancy. He says: " When a woman who, in attempting to reproduce the species, has ruptured her uterus and escaped with her life, she should be invalided from the service; for it is not with cripples that an army takes the field." In this connexion he mentioned fifteen cases of rupture of the uterus which had recovered, and in which pregnancy subsequently occurred. In five of them rupture again took place, and three proved fatal.
There is no doubt that upon this question Varnier was in advance of his day; as far as I can find, he was the first obstetric teacher of repute who boldly advocated that surgical intervention should be freely resorted to in the treatmnent of uterine rupture. I well remember the comfortable impression made upon my mind by Dr. Spencer's experience, and in consequence of it I remained prepossessed in favour of packing until a case of ruptured uterus came under my own notice which convinced me that it was useless to attempt to treat cases of severe rupture by this method. This case was the following.-CASE I. M. S., aged 29. First labour normal; second labour, which was at term, commenced at 2 a.m. on January 22, 1905, and the doctor was first called to the case at 2 p.m. Being unable to diagnose the presentation, he obtained the assistance of a colleague, who came at 4 p.m. and found the uterus acting powerfully, the os the size of a crown piece, the membranes unruptured, the presentation transverse with the head on the right side and a limb presenting in the bag of waters. Being able to reach the sacral promontory with ease, he also thought there was slight pelvic contraction. Subsequent measurement, however, showed that the pelvis was normal. Nothing was done at the time and labour was allowed to proceed till 7 p.m., when he found the os fully dilated, the membranes ruptured, and an arm prolapsed into the vagina. At 7.45 p.m. an anasthetic was given with the object of performing internal version. On pushing up the presenting shoulder per vaginam haemorrhage began, and it was thought that part of the placenta had become detached; no difficulty was, however, experienced in introducing the hand, or in turning the child, but the operation was hurried somewhat on account of the rather free bleeding. There was a little difficulty in delivering the head and arms, which, had become extended. After delivery (8 p.m.) the haemorrhage ceased and the uterus retracted well. The child was dead. For an hour or more the placenta did not appear, though the patient seemed well; there was no external bleeding and the pulse was under 100. After several attempts had been made to express it, she became pale, restless, and complained of abdominal pain; although the uterus was well retracted, all attempts to express the placenta failed. I was then sent for and saw the patient at 10 p.m.-i.e., two hours after delivery.
At that time the pulse was 120, temperature 96'2°F. (mouth). The uterus, completely retracted and obviously empty, could be felt on the right side of the abdomen at the usual level; the left flank was dull on percussion, but there was little abdominal tenderness Per vaginam posteriorly on the left side of the vaginal wall in its upper one-third a deep tear was felt which extended in-to the cervix, and through this rent the umbilical cord passed. It was clear that the placenta had escaped from the uterus, and a little chloroform was accordingly given to allow of a complete exploration. The fingers were then passed into the uterine cavity, finding it empty; on following up the cord the rent could be traced high up the lateral wall of the uterus. The placenta, together with a good deal of blood-clot, was found lying among coils of intestine. With the aid of gentle traction on the cord the placenta was delivered through the rent; a great deal of blood-clot came away with it. A long glass tube was passed through the rent and the peritoneal cavity flushed with several pints of warm weak lysol solution; no boiled water being available. An attempt was then made to plug the rent with iodoform gauze, but, owing to the absence of any resistance, the gauze simply passed into the peritoneal cavity without exerting compression upon the sides of the tear. By this time the patient's condition was bad-pulse 140 to 150-but the uterus remained well retracted. She was therefore wrapped up in hot blankets; one pint of saline was administered by the rectum; strychnine was given hypodermically; and she was then removed by ambulance, with as little delay as possible, to Charing Cross Hospital. On admission her temperature was 970 F., pulse 128, respiration 32, and a considerable improvement in her condition had taken place. During the night, however, the pulse-rate increased somewhat, although there was no sign of leakage of blood from the vagina; saline solution was twice transfused into the median basilic vein, and her general condition remained fairly good. I saw her again at 9 a.m. on the following morning; her pulse was then 135, temperature 96.40 F. The uterus was well retracted, there was a large area of impaired resonance on the left side, which shifted slowly on change of posture, and within the last half-hour a distinct ooze of recent blood had occurred through the vaginal packing. It was clear that haemorrhage had recurred, so I decided at once to open the abdomen as the quickest means of establishing control of the bleeding.
The operation took place fourteen hours after delivery. On drawing the uterus out of the abdominal incision a great deal of free blood was found in the peritoneal cavity, and a linear rent about 3 in. long was first seen in the anterior wall of the broad ligament; in the posterior wall was another wide, deep tear, and a good deal of blood-clot lay between the layers of the broad ligament. Through this rent a finger was passed, and the presence of an extensive laceration in the postero-lateral wall of the uterus detected, which ran from near the insertion of the Fallopian tube along the whole length of the uterine body and cervix, and into the left lateral vaginal wall. It was clearly through the large rent in the posterior wall of the broad ligament that the placenta had passed into the peritoneal cavity. It was also obvious that such an extensive injury could not be repaired, and it was at once decided that the uterus must be removed. The gauze was lying loosely between the retracted widely-gaping edges of the uterine rent, and exerting no compression whatever upon the bleeding points. Several venous sinuses in the torn wall were oozing freely, but there were no arteries bleeding. The uterus was removed by supravaginal amputation, and after the abdomen had been closed the rents in the portio vaginalis and left vaginal wall were plugged per vaginam so as to arrest any possible oozing from these surfaces. The patient's condition was very bad after the operation, and for nearly twenty-four hours there was little improvement. She then began to rally and ultimately made an uninterrupted recovery.
The probable course of events in this case was that an incomplete rupture into the left broad ligament occurred during version, which, though easy, was accompanied by rather free bleeding. The patient's condition was not at first alarming, but subsequently the rent was made complete by unsuccessful attempts to express the placenta. Free intraperitoneal bleeding then took place, and the patient's condition became grave. The operation afforded the clearest possible demonstration of the futility of attempting to arrest haemorrhage from a complete laceration of the uterus by packing it from below with gauze. The gauze simply passed through the tear into the peritoneal cavity, leaving the bleeding points on the separated and retracted edges absolutely uncontrolled. Naturally, packing cannot control bleeding unless some counter-pressure on the part of the tissues can be obtained, and in complete rupture this is impracticable. Another lesson, though it is an old one, which I felt this case enforced was that it is never too late to operate for internal ha3morrhage. Although haemorrhage had been going on more or less for fourteen hours, and venous transfusion had been three times practised, yet effective control of the bleeding was successful in saving her life. Since this case I have preferred abdominal hysterectomy for rupture in two other cases which I will now mention. CASE II. S. S., aged 33, was admitted in labour to Queen Charlotte's Hospital on April 10, 1908. She had had slight pains for about twelve hours. Her previous obstetric history had been somewhat chequered. The first and second confinements terminated naturally; in 1903 she underwent the operation of ventrofixation for prolapse, and in 1905 she had her third labour; it was prolonged, and was terminated with forceps, but presented no other difficulty, and the child survived; in January, 1907, she was operated upon for ruptured tubal gestation on the right side, and in the following July became pregnant for the fifth time. On admission the abdomen was pendulous, and there was a moderate degree of pelvic contraction, the true conjugate being estimated at over 3-5 in., the contraction being due to flattening. The head was not engaged in the brim, but resting upon the sacral promontory. The cervix was unusually high up, fully dilated; but, as the membranes were unruptured and as the pains had ceased for a time, no interference was practised. After waiting for twenty-four hours, some feeble pains occurred, and upon my advice the resident medical officer then ruptured the membranes and delivered the child by version. The operation was difficult, and both arms, as well as the head, became extended; it was delivered alive, but the heart was very feeble, and all attempts to start respiration failed. It weighed 9 lb. 32 oz.
After waiting an hour for the placenta the resident medical officer introduced his hand, and found a large tear in the upper part of the vagina and cervix through which the cord passed. Following the cord, the finger passed into the peritoneal cavity, and the placenta was withdrawn along with a good deal of blood-clot. The patient's condition was not alarming, but there was a good deal of shock and her pulserate was 120. At about 2 p.m., an hour after the delivery of the placenta, I saw her, and under anaesthesia made out the presence of a large rent beginning in the right postero-lateral vaginal wall, involving the cervix and passing directly into the peritoneal cavity. There was no prolapse of intestine; the uterus was well retracted and its cavity empty. I decided to open the abdomen immediately, and as preparations for the operation had been already made it was begun forthwith.
On opening the peritoneal cavity we first encountered a strong band of adhesion between the upper part of the anterior uterine wall, just below the fundus, and the abdominal parieties. This was divided and the uterus drawn out. Another extensive area of adhesion was found low down on the right side in the position of the right appendages, and no doubt attributable to the previous operation for extra-uterine gestation. There was not a large amount of free blood in the peritoneal cavity. An extensive laceration, about 5 in. in length, was then found in the posterior layer of the left broad ligament. Passing the finger through this laceration, I found a ragged tear of similar extent beginning in the lower part of the body of the uterus and extending through the cervix down into the vaginal wall. The uterus was now rapidly removed by supravaginal amputation by clamping and dividing the broad ligaments, the peritoneum was partly closed over the stump, and a gauze drain passed through the torn side of the cervix into the vagina. Venous transfusion was practised during the operation, and, in addition, two pints of saline were poured into the peritoneal cavity before the abdominal wound was closed. At the end of the operation the patient's condition was miich worse than at its commencement, the pulse being very rapid and difficult to count. She passed a bad night, and, though better by the next morning, her pulse-rate was still 140. Within twentyfour hours, however, she began to improve; the following day her pulserate had fallen to 116, and thereafter she made a good recovery, the abdominal wound healing by first intention. The gauze drain was removed per vaginam on the fourth day. CASE III. E. W., aged 25. Her first labour (twins) was normal, and she was attended by a midwife. Her second labour began on the night of January 17, 1909. Throughout January 18 she had some irregular pains at intervals, and at 8 p.m. she was visited at her house by the resident obstetrical officer of Charing Cross Hospital, who noted that the presentation was a vertex, the head above the brim, the os about the size of half-a-crown, and the membranes intact. The foetal heart was heard to the left of the middle line. On the morning of January 19 the head had come down into the brim, the os was nearly fully dilated, and the membranes were still unruptured, but the pains were feeble and irregular. At about 4 p.m. the membranes ruptured, and at 5.30 strong and regular pains set in, and the student in charge found the head descending well into the pelvic cavity. Strong labour pains continued for about three hours, when the patient became sick, and for a quarter of an hour she was vomiting and retching violently. Immediately after this she became pale and exhausted, the pulse-rate ran up to 100; some large clots escaped fromn the vagina, and on examination the student was now unable to feel the child's head at all, although the last time he examined he thought it was nearly down to the perineum. He accordingly sent for the resident obstetrical officer, who arrived at 9.45 p.m. He found the patient collapsed, pulse-rate 110; the abdomen was rigid and tender; on examination several clots were found in the vagina, but the head could not be felt.
I saw the patient myself about 10.15 p.m. Her pulse-rate was then 140. The abdominal wall was rigid and tender, rendering palpation difficult. On the right side was a softish mass extending well above the umbilicus, which I took to be the body of the uterus; the foetus lay to the left of this, with the head below. The limbs could not be felt; the trunk was immovable, and could not be separated from the uterus. On introducing the hand into the vagina it passed into the empty uterine cavity lying to the right; the fcetal head lay in what appeared to be an extension of the uterine cavity to the left. The fingers passed easily round and above it, and, as no coils of intestine or slippery peritoneal surfaces could be felt, it was concluded that the foetus had passed inrto the left broad ligament, the rupture being extraperitoneal. The feet lay just above the head, and the child was delivered by podalic version, a little difficulty being experienced in extracting the head through the brim, as the pelvis was flat, the conjugate measuring 31 in. It was dead, and weighed 7-lb. The placenta was found still attached to the uterus, and was removed. On reintroducing the hand it passed through a large rent in the left antero-lateral part of the vagina and cervix into the peritoneal cavity, and a good deal of blood-clot was felt among the coils of intestine. There was not much external haemorrhage.
After delivery the patient's condition improved a good deal, and arrangements were made for transferring her to the hospital, but owing to delay in obtaining an ambulance it was about an hour and a half later when she was admitted. Her condition was then worse; there was extreme pallor, the pulse-rate was 140, and the whole of the left side of the abdomen was dull on percussion. I thought there was no doubt that fresh internal bleeding had occurred while she was being moved, and I therefore decided to open the abdomen at once (three hours after delivery).
On pulling the uterus out of the abdomen the injury was seen to be very extensive. The left broad ligament was torn transversely on its anterior aspect from the uterine border right out to the pelvic wall, so as to involve the infundibulo-pelvic fold; the ovarian artery was torn, and had retracted beneath the peritoneum on the pelvic brim, but was not bleeding freely. An extensive subperitoneal haminorrhage had formed anteriorly between the uterus and the bladder, crossing the middle line over to the right side. Posteriorly there was no subperitoneal bleeding, but there was about a pint of free blood in the peritoneal cavity. The uterus was removed as rapidly as possible by supravaginal amputation, some difficulty being found in securing the retracted ovarian artery. The right ovary was not removed.
After amputating the uterus no further bleeding points could be seen; the peritoneumn was sewn partially over, drainage with gauze being provided for into the vagina; venous transfusion was made during the operation, and the abdomen was afterwards filled with warm saline solution, the patient's condition at the close being very serious and the pulse almost uncountable. In two or three hours, however, her condition had improved greatly, the pulse-rate had fallen to 110, and she dozed until early morning. About 6 a.m. she became restless, and the pulse grew more rapid and feeble. Strychnine was given hypodermically, and two pints of saline injected into the rectum. She improved again, but two hours later complained of severe pain in the chest and died rather suddenly. The autopsy showed the cause of death to be recurrent haemorrhage.
Several ounces of deeply blood-stained fluid were found in the perntoneal cavity. A good deal of subperitoneal haemorrhage was found anteriorly and to the left side, and the source of this bleeding was traced to a deep laceration of the posterior wall of the bladder extending through the muscular coat, but not including the mucosa; this injury had been overlooked at the operation.
I think that I am myself to some extent to blame for the unfortunate termination of this case. If I had discovered and sewed up the tear in the bladder, I see no reason whatever why this patient should not have recovered; or even if I had packed the lacerationper vaginamr after closing the abdominal wound, as in my first case, the haemorrhage from the torn bladder might have been controlled. But a small amount of recurrent bleeding is of course enough to turn the scale in cases as serious as this. She rallied surprisingly well froni the operation, and had no further haemorrhage occurred I think she had quite as good a chance of recovery as the other two cases.
All three of these cases present points of interest in regard to the causation of the rupture, but to these points I do not refer, as this paper is intended to deal only with treatment. Cases I and II were obviously examples of what the Germans call " violent " rupture. Case III was an example of spontaneous rupture towards the end of the second stage of labour. The uterine tissue is being carefully examined, and I hope at some other time to present a report to the Society upon this point.
In considering the general question of the operative treatment of rupture of the uterus, it will be convenient first to review briefly the nature of.the risks associated with this accident. The risks are three in number-viz., shock, heemorrhage, and sepsis.
The amount of shock produiced by an extensive laceration, whether complete or incomplete, is always severe, and when associated with free bleeding it becomes profound, and in my experience is only equalled in cases of intraperitoneal flooding from ruptured extra-uterine gestation. But I do not believe that in these cases shock of itself is fatal; it is true that death from rupture may occur in a few hours, but in such cases haemorrhage, not shock, is the immediate cause of death.
The arterial spasm and depression of circulation produced by shock are probably of service in temporarily arresting bleeding from torn vessels. An improvement in the general condition of the patient due to the subsidence of shock may then give place to relapse from recurrent bleeding, and this improvement, followed by deterioration of the general condition, is an important indication of the recurrence of internal bleeding. I noticed it in two of my cases, and found it an important aid to the diagnosis of internal haemorrhage. HaBmorrhage and sepsi's are, however, to be regarded. as much more formidable risks than shock. The frequency with which serious bleeding occurs in rupture of the uterus has, I believe, been a good deal underestimated. It is difficult to obtain precise statistical information upon this point, because in so many recorded cases that recover mention of the amount of haemorrhage is not made. But a good deal of information is now at hand with regard to the proportion of fatal cases due to hemorrhage, and of operated cases in which severe bleeding was found.
A word or two must be said upon the sources from which the figures which follow have been obtained. In 1901 Klien, of Dresden, published a critical article on uterine rupture of a most elaborate and painstaking character; he succeeded in collating clinical reports of 381 cases from medical literature, most of which were, of course, isolated instances published by individual observers. These he grouped and classified from the point of view of causation, variety, symptoms, treatment, &c., and drew from his study a number of conclusions upon various points. With regard to treatment, it may be said in brief that he considered the mortality of operative interference too high to justify its extended application, while in regard to conservative treatment he, totally condemned packing, and strongly recommended vaginal drainage with large rubber tubes passed through the rent. This paper excited considerable attention on the Continent, and in 1903 it was severely criticised by Kolomenkin, of Moscow; from a reconsideration of Klien's cases this writer drew conclusions quite opposed to those of Klienviz., that operative treatment was much more favourable than conservative treatment. Again, in 1905, Eversmann, of Bonn, subjected Klien's cases to further review, and conclusively showed that packing, which Klien entirely condemned, was far more successful than any other method when properly applied-i.e., in the particular manner recommended by Eversmann.
These circumstances make the onlooker rather shy of Klien's cases and percentages. Kolomenkin advanced a view which I think is quite sound: that, in considering the question of treatment, large numbers of isolated cases treated indiscriminately by skilled and unskilled persons, and amid surroundings favourable and unfavourable, are unreliable; only cases in series from lying-in institutions, treated by men of repute and under favourable conditions, can really be relied upon. Fortunately we now have a considerable number of these series of cases, and I shall endeavour to make use of them exclusively in considering such points as permntages of mortality and recovery.
To return now to the question of the frequency of severe bleeding in rupture of the uterus. Ivanoff in a series of 124 cases occurring in the Moscow Maternity found that in fifty-three cases-i.e., 42,8 per cent. -hemorrhage proved fatal. Draghiesco and Cristeanu have reported seventy-seven cases from the Maternity of Bucharest in which 24 per cent. of the mortality was due to haemorrhage alone. In Munro Kerr's fourteen personal cases there was serious haemorrhage in threei.e., 21*4 per cent.-and in Kolomenkin's five cases operated on recently at the Alt-Katharinenspital in Moscow, in four-i.e., 88 per cent.-a large amount of internal bleeding was found. In my own experience of ten cases (not all under my own care) there was severe haemorrhage in four-i.e., 40 per cent. The figures of mortality quoted of course do not include cases in which' there was considerable but not fatal haemorrhage, and in which death subsequently occurred from sepsis plus the constitutional effects of haemorrhage; nor do they include cases which recovered and in which considerable bleeding may have taken place.
I think it is not unfair to conclude that dangerous haemorrhage occurs in over 40 per cent. of cases of severe rupture of the uterus, and in this connexion it must be borne in mind that a degree of heemorrhage which alone would not imperil life when superadded to severe shock may well prove fatal.
The risks of haemorrhage, though greater in complete than in incomplete rupture, are common to both varieties. Serious external bleeding seldom occurs in complete rupture, but is not uncommon in the incomplete variety; but the real risk in both is internal bleeding. When the foetus or placenta has escaped from the uterus, a considerable amount of blood is commonly found in the peritoneal cavity, and most of this no doubt comes from the placental site, and is soon controlled by uterine retraction, which is usually efficient in these cases. But one is struck, in reading accounts of laparotomy for uterine rupture, by the frequency with which the operator has encountered spurting vessels or free oozing from the lacerated tissues; in two of my three cases active bleeding of this kind was going on. The only writer I have found to dispute this view of the haemorrhage is Eversmann, who attributes it entirely to atony of the uterus, arguing that if the uterus is properly retracted haemorrhage can no more occur from a laceration than from the placental site. When operators find active bleeding going on, he attributes this to relaxation of the uterus under the influence of the anacsthetic. This writer has apparently forgotten that in Caesarean section a degree of retraction which is sufficient to arrest bleeding from the placental site will not control divided vessels in the incision; it is the suture of the Caesarean wound which arrests bleeding, not uterine retraction, and direct control of haemorrhage is almost as necessary in rupture as in Caosarean section. Eversmann also ignores entirely the possibility of bleeding coming from extra-uterine vessels. It is practically the universal experience that after delivery, or after escape of the feetus into the peritoneal cavity, a ruptured uterus retracts efficiently, and I think that Eversmann's view may be dismissed from further consideration. In incomplete rupture the internal bleeding is of course subperitoneal. Many cases of this kind are on record. Klien mentions thirty such cases in his series, and 70 per cent. of them proved fatal; in one of these the blood had tracked up to the kidney. Mathieson, in 1889 , recorded a case of rupture in which death occurred on the fourteenth day, and at the autopsy a retroperitoneal haemorrhage extending from the brim of the pelvis to the diaphragm was found. In my third case a considerable subperitoneal haemorrhage formed in front of the uterus in two or three hours.
The bleeding which immediately follows the rupture usually ceases spontaneously, as Munro Kerr has recently pointed out, although Varnier has recorded a case which terminated fatally in fifteen minutes, and at the autopsy the tear was found to have involved the placental site. But if the patient survives the primary haemorrhage, there remains the risk of recurrence when the shock produced by the injury has passed off and the force of the circulation is regained. Clearly the risks of recurrent bleeding will also be increased by manipulations practised for delivering the child or placenta per vaginam or simply for exploration, and also by the necessary transportation of the patient from her home to the hospital. This point is well illustrated by Ivanoffs figures, for he shows that the great majority of deaths from heemorrhage occurred not immediately but within from two to twelve hours after rupture-i.e., after repeated haemorrhages or continuous oozing had occurred.
From these considerations two points become clear: (1) that the necessity of establishing control of haemorrhage from the laceration must be encountered in a large proportion of cases of rupture of the uterus; and (2) the severe shock which is always present complicates the situation by rendering the diagnosis of internal hemorrhage obscure, and also by greatly increasing the gravity of operative interference undertaken for controlling it.
There remains the third risk of sepsis, and about this only a word or two need be said. In all probability most of the cases which come under our notice in hospital practice have been already infected, Almost invariably the labour has been prolonged and difficult, and repeated attempts, sometimes unsuccessful, have often been made to deliver by some obstetric method. But, if not actually infected at the time, the presence of an extensive laceration, opening up direct communication between the vagina on the one side and the peritoneal cavity or the pelvic cellular tissue on the other hand, renders a lying-in woman s position one of the gravest possible danger. Many deaths occur from acute uterine septiecomia, many from acute peritonitis, alike in complete and incomplete rupture. It is highly probable that infection, even of a mild type, would prove fatal to a woman whose resistances have been reduced already by shock and ha,morrhage following upon a prolonged labour.
The proportion of cases which succumb to septic infection is variously estimated from 37 per cent. by Kolomenkin to 74 per cent. by Draghiesco and Cristeanu; probably we may with safety say that 50 per cent. of the total mortality is due to this cause.
TREATMENT.
The treatment of uterine rupture must then be governed by the necessity of meeting the immediate risks of shock and hemorrhage, and the subsequent risk of sepsis. An injury so severe as this must lead to a high mortality, no matter what line of treatment is adopted; the general mortality of cases treated in hospital is estimated by Ivanoff at 81'75 per cent., and by Draghiesco a-nd Cristeanu at 70 per cent., by Lobenstein at 73 per cent., and by von Walla at 64 per cent. Munro Kerr has recently expressed the opinion that it is not more than 50 per cent. to 60 per cent., but this is probably too low. It appears that over large numbers of cases there is not much difference in mortality between complete and incomplete rupture, the figures being 5 per cent. to 10 per cent. higher in the case of the former. It rmust be remembered that many deaths occur within a few minutes after rupture or delivery; two cases of this kind have occurred at Queen Charlotte's within the last ten years, and many are on record in medical literature. In such cases it is probable that nothing could have averted a fatal issue. Statistics of operative results must accordingly be judged in the light of the grave risks inseparable from the accident. Expectant or Non-operative Treatment has been shown by experience to be attended by a high mortality when applied to cases of all degrees of severity. Munro Kerr estimates the mortality attending this method at 90 per cent., Lobenstein at 92 per cent., Kolomenkin at 61 per cent., von Walla at 60 per cent., and Varnier, in 1901, reported eleven cases with ten deaths. The truth appears to be that while suitable and successful in cases of slight or m-ioderate severity, it is quite unsuitable for severe cases, whether complete or incomplete. When only the lower part of the broad ligament has been laid open by a laceration of the vaginal vault and cervix or lower segment large enough to admit the fingers, conservative treatment will usually meet the requirements of the case. I regard two of the cases recorded by the President in 1900 as typical of this class, and I quite agree that if the cavity is douched with an antiseptic and then packed with gauze, or even simply drained with a large rubber tube, the patient has an excellent chance of recovery. Unless there is progressive bleeding I think drainage only should be preferred, as tight packing, by retaining discharges, may favour the occurrence of sepsis. In severe cases of rupture it appears to me that expectant treatment is quite unsuitable, and cannot be expected to yield good results.
It must be remembered with regard to plugging with gauze that nothing like the favourable results obtained by Dr. Spencer and other speakers at the 1900 discussion have been generally met with. Klien has collated sixty-five cases treated in this way, and 52 per cent. of them died ; and, further, the results were very nearly as bad in incomplete as in complete rupture (50 per cent. and 56 per cent. respectively). The failure of this method when enmployed to control bleeding is shown by the fact that in twenty-two cases (some complete, others incomplete) of severe bleeding thus treated fifteen-i.e.. 68 per cent.-died. So deeply was Klien impressed with the unfavourable results of this method that, with a vehemence rare in the scientific Teutonic mind, he exclaims " Also! fort mit der Gaze aus der Behandlung der Uterus-ruptur! " This opinion is by no means unsupported by others, for more recently Lobenstein has recorded fourteen cases of rupture treated by plugging in the Lying-in Hospital of New York with a mortality of 92 per cent. Draghiesco and Cristeanu recorded six cases, five of which proved fatal (83 per cent.).
For all practical purposes an extensive subperitoneal laceration, opening up the entire broad ligament and large enough, say, to admit the whole hand, is quite as fortidable as a laceration laying open the peritoneal cavity; it may be accompanied by dangerous heemorrhage, both external and concealed, or subperitoneal, and in addition the risks attending septic infection of pelvic cellular tissue in these cases are little less than of the peritoneum, for autopsy has shown that death from acute peritonitis after incomplete rupture is by no means uncommon. To these considerations must be added the further one that great difficulty often exists in deciding whether a large laceration has opened the peritoneum or not-a difficulty which has been encountered and remarked upon by a number of observers. These reasons, I think, justify us in grouping all extensive lacerations together, whether they are complete or incomplete. In such cases I believe that abdominal section offers the patient the best chance of recovery, for the immediate necessity is to expose fully the site of the injury, in order to control bleeding efficiently. It is immaterial, from the point of view of treatment, whether the foetus has escaped into the peritoneal cavity or not; in this case the necessity of opening the abdomen is obvious, but in my belief it is really the existence of a tear large enough to permit the escape of the foetus which necessitates abdominal section. In these cases I regard expectant treatment, such as plugging the rent with gauze per vaginam; as being absolutely unreliable. It cannot possibly control the bleeding efficiently in complete rupture. When the rupture is incomplete it may do so in some cases, but will certainly fail if laceration and retraction of vessels of considerable size has occurred; and, further, if tight packing is employed, it must be borne in mind that this will retard instead of promoting that free drainage which is absolutely essential as a precaution against sepsis. Loose packing will not control bleeding, tight packing favours sepsis, and it ilmust be further borne in mind that to leave a large open communication between the vagina and the peritoneum during the puerperium is to invite infection through the lochia, even if this has not already occurred.
The only other possible alternative to abdominal section is a vaginal operation either for suture of the rent or for removal of the uterus. It is somewhat remarkable that vaginal hysterectomy has been little practised in cases of uterine rupture. Kolomenkin mentions three cases with one death, Klien seven cases with four deaths. While there is much to recommend it on account of its simplicity and the slight amount of shock which it produces, the great objection to this operation is that it may fail to control bleeding. It would be quite possible to remove the uterus by this method without reaching or controlling all the bleeding vessels; this would certainly have occurred in my third case, in which the ovarian artery had retracted above the pelvic brim, and, as I have already mentioned, this case is by no means unique. Thus, in Klien's seven cases of vaginal hysterectomy one death occurred from haeinorrhage uncontrolled by the operation and three from " collapse." I can readily admit, however, that in some cases where the extent of the injury is not very great, and there is no evidence of deep bleeding, vaginal hysterectomy may be resorted to with success.
In the majority of cases of severe rupture, however, I believe that laparotomy offers us the best chance of success. It will, in most instances, be very difficult to exclude deep bleeding owing to the profound shock from which the patient is suffering. Steady deterioration of the pulse and of the general condition, or relapse after a temporary improvement, are the only signs of continued heemorrhage which are likely to be found. And the difficulty is that the worse the patient, the more urgent is the necessity for fully exposing the site of the injury. Opening the abdomen and securing bleeding points of itself will involve little shock, and only the lightest general anesthesia is required; indeed, it could be readily done under a local anaesthetic alone. And having got thus far, the operator has three courses open to him: (1) Simply to pack the rent from above and drain by both the upper and lower routes; (2) to remove the uterus and freely drain the pelvis; (3) to suture the rent and freely drain the pelvis.
(1) Abdominal packing and drainage by both the upper and lower route is a method of treatment of which I have no personal experience, and which has not been at all widely tried. But a few individual cases have been recorded, and it appears reasonable to think that it may be the best thing to do under certain conditions. Thus if the patient is in extremis, and every moment's delay prejudicial to her recovery, a few minutes would suffice to open the abdomen, secure bleeding points, clear the peritoneal cavity, pack the tear with gauze carried down into the vagina, and close the abdomen with a suprapubic drain. In many cases of extensive laceration I do not think bleeding can be properly controlled without removing the uterus, but in others it might be quite practicable.
My second case, for example, might very well have been handled in, this manner and, I think, with greater prospect of success. The retention of the uterus may involve risks of sepsis, but under conditions of great immediate urgency this risk may be unavoidable. If the patient rallies, vaginal hysterectomy could be very simply and readily performed twenty-four or forty-eight hours' later.
(2) Hysterectomny has the immediate advantages of fully controlling haemorrhage and of removing a frequent source of septic infection; Ju-12 these points have been already sufficiently considered. A later and subsidiary advantage is that, in the event of recovery, it obviates the serious risks of repetition of the rupture in a subsequent pregnancy or labour. This point requires further mention.
A good deal of evidence has accumulated during the last few years showing that in cases which recover there is a greatly increased liability to the recurrence of rupture in a subsequent labour. Varnier has traced fifteen cases in which a second rupture occurred in this way, and five of them proved fatal. Cristeanu has recorded a case in which rupture occurred three times, the last proving fatal. Kolomenkin has recorded one, Peham three, Patz one. In the case of Patz it is interesting to note that the first laceration occurred on the anterior, the second on the posterior wall, so that it is not always through the scar that the second rupture occurs. In addition to these, a considerable number of cases of rupture through a Caesarean section scar have been recorded, but the tendency of the Caesarean scar to give way is not so great as that of the scar of a healed uterine rupture. The latter compares unfavourably because it is a ragged tear, not a clean-cut incision, and because it is situated mainly in the lower segment which stretches during labour, not in the upper segment which contracts. It is accordingly weaker, and is also subjected to greater strain.
This tendency to repeated rupture is now pretty generally recognized, and a recent British writer, Munro Kerr, goes so far as to advise that, in cases successfully treated by plugging, the uterus should be removed as a precaution at a subsequent operation.
It appears, therefore, that there are sound reasons for removing the uterus; but an important question remains-viz., is the condition of the patient such as to offer a reasonable chance of her recovery. At the 1900 discussion the opinion was freely expressed that abdominal hysterectomy must be of necessity fatal. It is a curious circumstance which may partly explain the general pessimism that, although seventeen cases of ruptured uterus were recorded in the Transactions of the Obstetrical Society previous to that date, only one of them recovered -a case recorded in 1878 by Dr. Hickinbotham, of the Hospital for Women, Birmingham. Two only of the cases were treated by laparotomy. In the first, recorded by Swayne, of Bristol, in 1886, suture of the rent was practised; in the second, recorded by Dr. John Phillips, in 1897, the uterus was removed by subtotal hysterectomy.
It must now be admitted that these apprehensions have been to a great extent dissipated. The operation has been performed in a large number of cases, and we are in a position to determine with a fair amount of accuracy what is the mortality which attends it.
For statistical purposes the most valuable data are those collated by Kolomenkin in 1903. Resisting the temptation to aggregate a large number of isolated cases from various sources, treated under both favourable and unfavourable conditions, he has obtained 140 comparatively recent cases of uterine rupture occurring in series in lying-in institutions, and treated in all cases by men of repute. Of these 140 cases, ninety-seven were treated conservatively-i.e., without operationand of these the mortality was 61 per cent.; in thirty-three cases the uterus was removed, with a mortality of 36'3 per cent. The larger number of cases obtained indiscriminately from all sources by Klien in 1901 showed sixty-three cases of complete rupture treated by abdominal hysterectomy, with a mortality of 47'6 per cent. But he pointed out that if only cases occurring since 1890 were considered, the mortality of the operation would fall to 37'5 per cent., a figure corresponding closely to Kolomenkin's. Individual instances of recovery from the operation have been frequently recorded during the last few years, but these are of no use for statistical purposes, as we do not know how many failures there may have been in addition. Several short series of cases have been recorded by various writers-Kolomenkin's five cases from Moscow all recovered. Of von Walla's five cases, three died; but one of these was from recurrent hmorrhage due to slipping of the ligature on the ovarian artery. Varnier in 1901 recorded six cases, with three deaths.
But I think it is clear that the operation is not so formidable s was supposed, and also that, with increasing experience and improved technique, the mortality attending it has fallen and may be expected to fall still further. It must also be remembered that the figures show that hysterectomy compares favourably with conservative methods of treatment in the same skilled hands.
As regards method, the main point being simplicity, the majority of operators will no doubt prefer to adopt the subtotal operation; this can be simply and rapidly performed. A second and almost equally important point is the necessity for free drainage per vaginam ; owing to the presence of the tear it is very easily done, and as the pelvic peritoneum need not be. completely closed, a little time in stitching is thus saved. I see no advantage in performing the total operation in these cases. A third necessity is to counteract shock by practising intravenous or subcutaneous saline transfusion during the operation, and, if necessary, afterwards. This I did in all my cases, and I do not think any of them could have been successful without it.
Suture of the rent is a method which, by the conservatively-minded surgeon, would naturally-be regarded with favour. But it possesses the two crippling disadvantages of often failing to control bleeding and of leaving an infected uterus to -do its work later on. I have myself seen two cases (not under my own care) in which after this operation haemorrhage recurred and proved fatal. And in another case, upon which I operated myself by this method, the patient died upon the fifth day of acute uterine septicaemia. This experience is not peculiar, for in Kolomenkin's series ten cases were operated upon by suture with a mortality of 80 per cent., the greater part of which was due to sepsis. In Klien's larger series the mortality was 50 per cent., but he has included cases sutured per vaginam, so that the figures are not comparable.
Owing to the position of the tear, suturing is often difficult and tedious, and to this circumstance the tendency to recurrent bleeding is probably due. Many cases are so badly torn that accurate apposition of the edges is impossible; whilst bruising of the tissues prejudices the chances of obtaining primary union. Small lacerations, unaccompanied by continued bleeding, and accessible in position, may be successfully dealt with by suture if the aseptic management of the labour can be absolutely relied on.
If the uterus is sutured thus, free vaginal drainage must be provided by a separate incision, or through a portion of the rent. In very few operations for suture has drainage been practised, and this omission may in part account for the fact that the mortality is greater than that of hysterectomy, for this is undoubtedly the case.
In conclusion, what I have said about the treatment of uterine rupture may be summarised thus:
(1) Incomplete rupture of moderate severity, involving only the lower half of the broad ligament, may be treated expectantly by drainage or packing.
(2) In most cases of extensive rupture, whether complete or incomplete, removal of the uterus is required.
(3) In the less serious cases of extensive rupture, not attended by serious bleeding, vaginal hysterectomy may be performed; but this operation has been practised in comparatively few cases.
(4) Abdominal section for exploration of the injury and arrest of hamorrhage will, as a rule, be required.
